
B. NARRO\VBAND PCS

The personal communications services allocations for narrO\\iband systems in the 900
MHz band will permit deployment of a wide range of "next generation" paging systems. By
allowing carriers to obtain up to 300 kHz of spectrum, the Commission intended to foster a
diverse variety of technical system designs. To date, proposals have included acknowledgement
paging, two-way data massaging, as well as voice paging.

The FCC has allocated approximately 2 MHz of spectrum for 900 MHz narrowband
PCS. This spectrum is located throughout the 901-902 MHz, 930-931 MHz, and 940-941 MHz
bands, and is channelized into pairs of 50 kHz channels, 50 kHz channels paired with 12.5 kHz
channels, unpaired 50 kHz channels, and unpaired 12.5 kHz channels for use with existing one
way massaging systems. These channels have been allocated for use on a national, regional
(the FCC divided the country into 5 regions: Northeast, South, Midwest, Central and \Vest),
MTA, and BTA basis.

NARRO\VBAND PCS CHANNEL SmalARY

Channel Type No. Available License Area

50 kHz/50 kHz 5 Nationwide

50 kHz/12.5 kHz 3 Nationwide

50 kHz unpaired 3 Nationwide

50 kHz/50 kHz 2 Regional

..-' .50 kHz/12.5 kHz 4 Regional

50 kHz/50 kHz 2 MTA

50 kHz/12.5 kHz 3 MTA

50 kHz unpaired 2 MTA

50 kHz/12.5 kHz 2 BTA

C. lJNLICE~SED PCS

Unlicensed personal communications services ,..'ill make up an important part of the pes
offerings that will be available to the American public. Unlicensed PCS encompasses a diverse
array of highly portable and mobile wireless data, \'oice, and messaging devices and systems
that operate at low power. Studies have shown that there is a great demand for these products.
which include personal digital assistants. laptop computers. wireless PBXs. wireless loc31 area
net\\orks (LANs). imprond cordless phones, portable facsimile machines. and a "ariety ll!
other in-builditH! or "on site" business and consllmer-oriented applications. In additilln.



unlicensed pes products are expected to improve the nation's telecommunications infrastructure,
afford new capabilities to consumers, expand the communications tools available to particular
sectors (such as educators and health care professionals), increase business producti\'ity, create
employment opportunities, and ensure U.S. competitiveness in the global marketplace.

The Commission has allocated 20 MHz of spectrum at 1910-1930 MHz for unlicensed
products. Asynchronous (mostly data) products were allocated the 1910-1920 MHz band.
Isochronous (mostly voice) equipment was assigned 1920-1930 MHz.
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PCIA, APea and NASNA
Emergency Access

Position Paper

This paper presents a jointly developed position of PCTA,

APCa and NASNA organizations to assist standards bodies in their

developnlent of appropriate standards for the inlplenlentation of

access to enlergency services from wireless comnlunications systen1S

via 9-1-1 type systems. It is the result of a joint analysis and an effort

to resolve challenges to both the public safety as well as the \vireless

manufacturers and service provider communities. All participants in

this effort have a desire to maximize the ability of using wireless

access to facilitate rapid and effective contact with emergency

services, when and \\There needed.

HO\\Tever, each group has a unique set of challenges to

consider. The public safety organizations and their membership

have an inlbedded infrastructure base that they wish to guard

against obsolescence. 'VVireless access ilnplementations need to

consider the ability to locate 9-1-1 callers and interwork "",lith

existing emergency service bureau systenls, to guard against this

obsolescence. The wireless manufacturers and service providers

have economic and technological targets that nlust be nlet or new

services such as Personal Conlnlunications Services (peS) will, at

best, be stynued or may never be launched.

The positions and requirements expounded here represent an

effort to address the concerns (If all participants. ThL'~L'

rCC0I11I11enda bons (requirements) \\'ill be su bIrd t ted ,1S contribu til 'n...;



to the appropriate standards organiza tions for defini tion and

adoption.

Introduction

This joint document has been prepared and is presented by the

Personal Conlmunications Industry Association (PCIA), the

Association of Public Safety Communications Officials

International, Inc. (APCO) and the National Association of State

Nine One One Administrators (NASNA). A description of each

organization is contained in Appendix A.

Discussion

The basic 9-1-1 (9-1-1) and Enhanced 9-1-1 (E9-1-1) systems in

existence today have been designed to provide rapid response to

calls for emergency services from landline subscribers. Existing basic

9-1-1 emergency services systems establish routing of calls to a Public

Safety A.11s·wering Point (PSAP). E9-1-1 provides added capabilities

including selective routing of a call to the appropriate PSAP for quick

response to emergency calls, display of calling number, address and,

in most cases, the name of the subscriber at the calling number.

However, these systelns nlay not address the particular and unique

requirements of wireless comnlunications environments. Appendix B

defines enlergency service call taker infornla tion and fea ture

priorities for both wireline and wireless systen1S.

The ll'lObile nature of wireless services and the unique qualities

of Radio Frequency (RF) propagation I1"lay require adaptation of



existing elnergency serVIces systen1S and developn1ent of special

location capabilities in wireless syste1115.

Emergency services access (9-1-1/ E9-1-1) In a wireless

environn1ent needs the capability to identify the location of the radio

port or cell site (or sector if sectored) serving the calling party. This

level of location identification 'will provide information to assist in

routing the call to the proper PSAP and serve as a beginning point

from which 1110re precise user location capabilities can be developed,

as technology and economics allow.

The ,vireless user may be reporting an emergency while mobile

and may be some distance away from the emergency when the call is

completed. The call-taker will still need to verify the caller's

location. This situation exists today for the wireline 9-1-1 callers

because they n1ay be reporting from a location remote from the

incident. Modifications to 111any of the existing en1ergency services

systems ,,,ill be necessary to provide both location and call back

number.

Nevv and developing wireless services, particularly pes, will

have nevy signaling platforn1S and protocols which n1ight not be

compatible with the existing inforn1ation retrieval capabilities of the

current emergency services systen1S. An additional challenge for

interconnection of wireless telephone systen1s and e111ergency

services svste111S will be to not substantially modifv PSAP call taker
" - ..

procedures. The end user (PSAP call taker) processes should be

si111i1ar to existing processes c\"en though sanle infrastructure

changes (such (15 signtlling Clnd d;'ltCl interf(Kcs) mCl)' be necessary.



Requirements

Currently wireless system.s conlnlunicate with a number of

enlergency service entities. These include basic 9-1-1 systenls,

enhanced 9-1-1 systems, police dispatchers, etc. The following

requirenlents deal with wireless access to 9-1-1 - type systems. These

requirements do not necessarily apply to wireless access to non-9-1-1

type systems.

1. 9-1-1 Availability

A user should have the ability to reach emergency services from

any service initialized l wireless handset in a home service area or

subscribed-to roamed service area by dialing the three digit number

9-1-1. No additional dialing digit sequence should be required to

reach emergency services2. In addition, dialing 9-1-1 must override

any lockout requirement for the handset or wireless terminal. Any

handset that is service initialized on a wireless network must be

allovved to make a 9-1-1 call, without a requirement for user

validation.

2. Grade of Service

End to end grade of service objectives for wireless emergency

access may involve several systems. Initiation of a wireless

enlergency access call will in\'olve a wireless access systenl..

Interconnection of the caller with a public safety call taker may

involve interconnecting networks (e. g. PSTN) and tennination of
- _._----_. -----
1 5t:nice lniti;l1izl'd mt.:'(m~ thrlt the \I\\rll'r hi-ls ~'urchi-l~ed ~enices ([(lTn i-\ \\'irek,s ~en ice
Fn'ider. .
- This reyuirem"IlI,i('", Ill'! 1'I',',lude tl1,' 'ilIf'lt'ml'nti-lliI 1n "f .,n ''':,ml'l'Sl'ncy bUlk:, l'n tlw
h,lr1d,d ,II' the u,,' I,f \ ('II',' r('lll~nililln II' ::,\ I'''''' tht' rl''lul'-t f,lr eml'rgt'ncy ,1C'l"~



the call will involve the PSAP systeills. Hence an overall grade of

service objective, bet\\'een a person in distress and a call taker, will

requIre a cooperative effort between these initiation,

interconnection, and ternunation systen1S. Proportioning grades of

service within each systen1 to reach overall objectives will need to be

agreed upon locally and con1ply with appropriate local regulations.

Grades of service within each system will be established

utilizing appropriate engineering and economic guidelines and are

not areas subject for standardization.

Portions of the network used for en1ergency access may be the

same for both wireline and wireless implen1entations. In some

wireless implementations, a completely separate network may be

used. In this instance, there could be a direct path from the wireless

netvvork to the Selective Router (SIR) or the PSAP. In other

in1plementations, son1e portion of a LEe-based wireline network

might be used to access the SIR or PSAP.

-..,



The following figure is an exan1ple of one network

inlplementation and does not inlply any particular ownership of the

various network elenlents.

HS SS

sse
PSAP

EO - end office (e.g., Class 5) SIR - selective router

HS - handset BS - base station

BSC - base station controller WED - wireless end office

PSAP - public safety ansvvering point

Link I, behveen a wired telephone and an end offiCe, is

currently designed for a specified quality of service. This design is for

nunimum quality of service standard, and is typically specified by a

State Public Utility Comnlission (FCC) and is not specifically

designed for the requiren1ents of enlergency access. links 7, 6 and 5

in a wireless systenl are i1nalogous to link 1 in a wireline applicatil,n,

in that they (ire both the c1(CCSS path to i1n end office switch. Link 7 i~



the radio path between the wireless ternunal to the base station.

Links 6 and 5 are generally designed to carry as n1uch traffic as is

generated over the radio links, in order to nuninuze call blocking.

The driving force for the grade of service design f~r these links is the

competitive environn1ent in which wireless access services will exist.

This necessity to compete in an area serviced by as n1any as 6 pes, 2

cellular, 1 Enhanced Specialized Mobile Radio (ESMR) licensees and

perhaps multiple local exchange carriers will prompt each service

provider to maintain a grade of service high enough to keep

customers (i.e., nUnin1ize blocking).

Links 2 and 3 however, may be interswitch trunks, whether

dedicated or virtual, to emergency access and may be designed to a

P.01 grade of service or to a grade of service negotiated and agreed

upon by the 9-1-1 Delivery Provider3 and the 9-1-1 Service Provider.!.

Implementations of links 4a/b should be designed to support the

overall end to end grade of service objectives. These interswitch

facilities could be used by either a wired or wireless access

implementation.

A concen1 of this group is that the vagaries of n1arketing forces

driving technical solutions 111ay not, however, satisfy the emergency

access and public use expectations.

Therefore, this group recol11111ends that, for further

consideration, the standards bodies developing radio standRrds

investiga te the feasibili ty of specifying technical solutions or

stra tegies to nunin1ize blc1cking of wireless 9-1-1 calls, rron1 the L1d io

3 Owner l'r pn1\i-J('lwr l'( the S R .1TI,i tl"! lkli\ ~'r"\ (,l(ll1ti L,
~ Cl\\TH:r l'r rr,,\ i~i\'!wr l'f tht' r~\l'

-
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systen1 side of the network. Examples of issues to consider on the

radio side might include load shedding, forced handoffs where

existing calls can be nlaintained, etc. Issues for the public safety

community to consider lnight include to use of advanced features

such as Automatic Call Distribution (ACD) and Voice Response Units

(VRU) to minimize blocking during overload conditions.

3. 9-1-1 Call Priority

An originating 9-1-1 call should have priority over other non

en1ergency services calls. This priority should extend to placing the

9-1-1 call at the begiIu1ing of a queue for calls \,\raiting to be placed, if

no radio or network resources are available. Because of the

unla10\Vn nature or importance of calls in progress (i.e., a call to a

suicide hotline or a poison control center), this priority requirement

should not be interpreted to mean preemprnlg or "bumping" a call in

progress.

4. User Location Infonnation

The wireless system should have the ability to identify the

location of a wireless terminal used to make a 9-1-1 call. This

location information shall be used to: (1) route a 9-1-1 call to the

proper PSAP, based on the location of the base station to which that

\vireless handset is comnlunicarnlg and (2) provide the location of a

ternunal to the public safety call taker. Due to the concerns, both

technical and financial, expressed by nlanufacturers and potential

wireless service providers, a Ill.igration path for caller location is

proposed. This rnigra han pa th WOll ld start wi th a requiren'len t for

the location of the base station to which that wireless handset \\'(15



COn1ITIUnicating Cl.nd progress towCl.rds the Cl.bility to locctte Cl.n

individual wireless handset in a three-dill1ensional environlllent, Cl.S

location technology and the cost of inlplelnenting such a technology

becollle attainable. Technological advancelllents have indicated that

the future may provide public safety with the Cl.bility to receive a high

level of location accuracy frOll1 a wireless device.

It is the recommendation of this group that the standards

bodies developing radio standards investigate the feasibility of

specifying technical solutions or strategies to implement

economically feasible detailed location capabilities at the call

origination position and to make those capabilities available as soon

as possible. Consideration should be given to both rural and urban

environmental locational challenges and determine if a minimull1

geographic location accuracy vvithin 400 feet could be achieved both

technically and economically. A much higher level of location

accuracy should be considered in urban environments where it \\'ill be

necessary to determine the precise location of a caller within a multi

story structure.

5. Re-ring/Call back

The \vireless systell1 should have the ability of the enlergency

services call taker to recOlUlect, or call back the \vireless handset if

the call is discolUlected or tennina ted prior to the fi.I1Cl.liza non of the

e\'ent. It should be noted that the group Cl.greed that this requirement

Cl.SSUllles the handset can receive the CCl.ll bock.



6. Information Elements Required 111 SS7 or ISDN-like

Signaling

Future implem.entations of wireless systenls and 9-1-1 type

systems should be capable of providing a nlinilnUlll nUlllber of

information elements to the PSAP. The elelllents may include:

• Call back number and the handset subscriber's name

• Location of call origination, as discussed in section 4

• Class of service (e.g., residence, business, etc.)

• Wireless provider's name and telephone nUlllber

• Priority of the caller (e.g., hospital, school, etc.)

• Routing information to direct the call to the proper PSAP

(Primary and Secondary PSAP identifiers)

• Transfer numbers - separate numbers to allow hot-key

transfer of calls to police, fire and ambulance

7. Telephone Devices for the Deaf (TDD) Access

The wireless systelll should allow disabled individuals to access

emergency services through means other than tradi tional wireless

voice handsets (i.e., a TOO-like data device for the hearing

impaired, etc.). To facilitate this requirement, there should be TOO

capable wireless devices but this does not inlpose a requirenlent that

all wireless devices be TOO-capable.

It should be noted that new wireless systen1S will have a digital

data capability. This capability wlll allow wireless users to

communicate via data, without the use L,f trJditional \'oiceband

1\)
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facilities. This capability 111ust be aCC0111lnodated in the PSAP, in

order to serve the widest universe of the public.

8. Future Requirements

This document raises the need for additional work on a nunlber

of details concenling requirements and needs for fu ture emergency

access. The FCC and standards bodies, an10ng others, should

develop or request the development of detailed requirements, cost

analyses and possible solutions.

11



Appendix A

The Personal Communications Industry Association (PCIA),

formerly Telocator, is a trade association representing Inore than

450 conlpanies including PCS experiInentGlI licensees and

entrepreneurs, paging, cellular, cable, manufacturing, conlpu ter,

mobile data, SMR, local exchange and interexchange sectors of the

industry.

Established in 1949, PCIA has been instrumental in advancing

regulatory policies, legislation and technological standards that

have helped make the communications revolution possible. One of

PCIA's greatest strengths is its ability to foster and represent

consensus in order to advance the interests of the ,vireless industry.

The Association of Public Safety Communications Officials

International, Inc. (APCO) is the world's oldest and largest not-for

profit professional organization dedicated to the enhancement of

public safety communications. Members come from every type of

public safety organization imaginable, froln 9-1-1 centers and public

safety departments which lll.c1ude police, fire, highway nl.alll.tenance,

corrections, forestry, enl.ergency nl.edical services and local

govenlmen1.

\Vith nl.ore than 10,000 m.enlbers worldwide, APeO

International exists to serve the people who 111.anage, operate,

maintain and supply the conul1unications systenl.S lIsed to safeguard

the lives and property of citizens e\"erywhere.

12



The National Association of State Nine One One

Administrators (NASNA) is an organization of state officials whose

purpose includes:

• Promoting inforn1ation sharing an10ngst those states with

programs dedicated to implen1enting 9-1-1 en1ergency

telephone systelns;

• Assisting other states with resolving issues necessary to

accomplish statevvide in1plen1entation cu1d maintenance;

• Encouraging the establishment of a coordination person

within each state or province;

• Identifying and recommending minimum standards for 9-1

1 emergency telephone systeITIS;

• Identifying and recommending appropriate legislation or

rules concerning the administration of sta tewide 9-1-1

emergency telephone system programs and;

• Serving as a knowledge resource for fulfilling the purposes

described herein.



Appendix B

9-1-1 Call Taker Feature Priority

This appendix identifies 9-1-1 call features currently available

to many enlergency call taking organizations, listed in order of

importance as defined by the APCa leadership. The availability of

these features enables more timely arrival of public safety persolulel,

minimizing loss of life and property. The list is provided to promote

a better understanding of call feature value as related to emergency

response capability.

1. Ability to reach emergency services by dialing 9-1-1

2. Ability to permit call precedence for 9-1-1 over other call

types

3. Ability to identify caller's geographic location

4. Ability to hear and determine the type of emergency services

needed

5. Ability to receive 9-1-1 calls within their jurisdiction

(Selective Routing)

6. Ability to detect and comnlunicate with TDD and data

callers

7. Ability to hold the line for trace, after the caller has

discolulected (Called Party Hold), or the ability to call back.

8. Ability to call the caller back after discolulection and/or

perform re-ring with the called party held

9. Ability to transfer the caller to the appropriate PSAP

10. Ability to transfer the infornlation screen to the

appropria te PSAP

11. Ability to force disconnect, regardless of the caller s\\-itch

hook Stc1tl.lS

1l
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A.ssociutiun

November 9, 1994

Dr. Robert J. Bonomer:i
Senior Policy Analyst
Executive Office of the President
Office of Science and Technology Policy
Old Executive Office Building
\Vashington DC 20500

Dear Bob:

It was a pleasure meeting with you on Friday, October 28th, to continue our dialogue on ways
to speed the deployment and reduce obstacles to the rapid and economical roll out of new,
Personal Communicatior:s Services (both narrowband and broadband).

As we discussed, there are several areas in which the executive branch can significantly
contribute to the successful realization of PCS' full potential. These include:

1. Establishing a uniform and consistent policy on deployment of PCS infrastructure.
The myriad of contlicting and inconsistent state and local regulations regarding the
construction and operation of wireless telecommunications facilities threaten to
undermine Federal goals of an increasingly competitive and robust cOI!lIiJerciai mobile
radio service market and are contrary to the public' 5 interest in a high quality, low cost,
ubiquitous and spectrum-efficient wireless component to the National Information
Infrastructure. The procedures and standards for constructing mobile radio towers and
transmission facilities vary from locality to locality resulting in delays and iIlcreased cost
of implementing effective, wide area communications networks. Some localities even
prohibit new construction, an issue which has particularly negative ramifications for new
licensees in broadband and narrowband PCS. National leadership, similar to that shown
in the establishment of a comprebensive and uniform regulatory treatment of Commercial
Mobile Radio Services in the Omnibu.s Budget Reconciliation Act of 1993. are needed
in this area.

2. :\faking Federal property available for siting of PCS facilities. Federal property
could. in many situations, provide prime locations for PCS base stations. Unfortunately!
many agencies of the Federal Government are not willing to entertain such facilities
because of percei\'ed administrative burdens, lack of benefit ;0 local agency staff or lack
of clear policy or regulations for the leasing of Federal property for such an installation,
.\ clear directi\e from the executi\'e branch is required to o\'ercome tbese obstacles, TIle
benefits to the Federal Go\'ernment include a substantial increase in the re\'enues from
the installation of pes networks above and beyond the auction proceeds. and impro\td
communications on Federal property. \foreo\'er. it would be a de:r:onstratioll ut
leadership by t:lc Feder;).] go\er:lmem to tangible 3(t;011S to implerr.er;t the :'-ill, ;lJ'J

coulJ er~cour3gc ~:;~ll1ar cooper31:on and participation by iwn-Fcder~J c:,t:t:es,

•..J '\; 1',' •. " .\ • - • : I ",' • : I --, . "':: . ~ . - - , .
~ ..



3. Establishing a unifonll and consistent policy on access to and cost of sites on
Federally-owned land. ~fa..l.:.ing sure Federal land resources continue to be avaJlable
for efficient delivery of mobile communications ser.:ices and ensuring that ta..xpayers
receive a fair price from every communication company with transmitters on public
lands are goals shared by industry, the Federal agencies and the public. Along with
setting a clear directive that Federal land is to be used to accommodate PCS facilities.
the executive branch needs to establish a clear set of policies and guidelines for
implementing that directive. ,-\.11 of the Federal agencies that have private
communications facilities on them have different regulations. lease documents and
processes for doing so. These are often difficult, time consuming and expensive for
both the agency and the communications companies. One clear, concise set of guidelines
for locating the sites and establishing lease costs and documents is an absolute must to
successful implementation of this directive. It will also overcome many of the objections
of agencies \vhich have been reluctant to entertain such facilities. The General Services
Administration here in Washington has made great strides in this direction, and their
policies and procedures might be the model to use for all Federal-owned land.

PCIA, in its more than four year commitment to new broadband and narrowband PCS, is
currently actively pursuing a range of issues at the Federal Communications Commission and
with the National Telecommunications and Information Agency \vhich are absolutely critical to
the successful deployment of these new services, once licensed. These include:

1. efforts to ensure adequate interconnection at reasonable prices (including
availability of numbering resources) on an equal basis for all PCS providers;

2. successful implementation of the Omnibus Budget Reconciliation Act of 1993
comprehensive and uniform framework for regulation of Commercial :\fobile
Radio Services, including the Act's preemption of state rate and entry regulation;

3. coordination of PCS frequency use in areas adjacent to the Canadian and Mexican
borders;

4. coordination of PCS frequency use with adjacent, government spectrum; and

5. emergency response (eg; E 911) plans for PCS.

The Administration's support and advocacy for this agenda before the FCC and '.vithin NTTA
\vould materially advance the wireless component of ~II policy.

PCIA looks forward to continuing ,0 work with you on these critical issues.

Mark J. Golden, CAE
Acting President
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~ 199~ IEEE. Reprinted. with permission. from IEEE PCr!ona! CommunicQtions. j.:c ,\fa,ra:inc
ofSomedic Communications ar:d Compwing, Fourth Quarter 1Ci9~. \'01. 1, no . .:, ;';:'5. :;O·3~,

An orerview of the standards development process

Development of
Air Interface Standards for pes

CHARLES I. COOK

- ..:."?~8..:~_~-,:.=_: ...~~ or the past three-to·four years,
?ersonal Communications Services (PCS) has been one of the
honest topics in the telecommunications industry. Of particu
'?or interest is the developmemofair interface standards. Thisarti
c:e provides a concise overvie..... of how standards developing
c:ganizations are approaching the task of PCS air interface
standards development, a characterization of the air interface
;:-:oposals, the curre;;t status of air interface standards develop·
7';:nt, and some generic projections.

PCS has generically been referred to as a concept that ..... ill
::-:ake it possible to communicate with anyone - anytime
?:'1:--.....·here. This implies wireless, wireline, and networking
:a::Jabilities. The FCC has defined PCS as wradio communica·
:,:':'1S that e:'1compass mcbi;e and ancillary fixed communica·
:Ions that provide services to individuals and businesses and
c?on be integrated with a variety of competing networks.~[1]

;:~rthermore,,he FCC characterized PCS as encompassing "a
:- :oad ranee of new radio communication service that will free indio
·,::.Jals f;om the Iimitauons of the wireline public switched
:: :ephone ne,.. ork and will enable individuals to communicate
.:.-,en they are away from their home or office telephones.'·[2]
-:-::e rapid gro..... th of the cellular telephone industry. coupled
'.• ::h the government making additional spectra available, has
:":'".?Ce PCS one of the honest, if not the honest, telecommuni
:.::::ons topic 0\er the last three-lo·four years.

Background

T
he pro~rec! of PCS :lnd the need to develop standards 10

facilil;,:e PCS Cepi0\'menl. have attracted the attention
of!""o rr:",i0r ':Gnduc~de\ek'pmgorpmizations: Committee

~: !t:'onsNec r> the .-\J liancc for Telecom munications 1ndU,IT'\
"~::.Jtions (ATIS i GTid the Telecommunications lnduHT'v A~~('·

. "tion (TIA) Encinccrmc C0mmlltce TR~5, .
Commi;;ee T1'ha~ tTi:lcit:on;;ll> dealt With dcvcloping SL,nd:,rc<

,-': techniwi ret:'cm for the PST' and ISD~ wirelinc ner,'or,,,
-:--,elr work h,,~ !ncluded de\clC'tJ1ng t>Jsic rate and prim~T'\' r~,tc

. ~ ::lS. 5S-. "n': SCJ:\ET TI:\ E~'ClnecrincCommittee TR~:,

_:- aaditic:--.::;i~ ~la:t \\ 11:' de\:.. j;rln~ IntcrlIT: q;1n~:~rJ~ ~'(\r
, • C 1eSS i;-;: (: r.,:, 11 C' r, ~,c: .. , 0 d.' ;, nd m C'r- Ji itYman a t: l no c r. t
", ~: r \\ C'r ~ ~;" :'".11 Gee ,~c' c1<';'1;- C :\d';l nce d \ 10!'lic r ~),'nl ~,r·

.c·' .\..\H'S ~::l r<\':c;,;' :S!~:"I~i>~~ ..Inel L S Dlf!l:d Cdui;:1
~,;-;-,~:~~l' J \ ::"- ~,·~·rl·\:l.·,i ;'"', 1..~('\«:lllrlnt: ir.~l'rLhL'~ :" "li;-"

port wireless access to the public netv.'ork, and TIA was inter
ested in develooinl:! wireless interfaces to the cellular netv.'Ork.

In 1990, a p~oject proposal was introduced into Committee
T1 which was approved in early 1991. The project proposal was
"To define the Layer 1 interface specifications for wireless
access to the public telephone and data networks. including the
PSTN and ISDN... define specifications necessary for interop·
erability betv.'een the various wireless telecommunications sys
tems (currently in operation and proposed for operation) and
the wire line exchange and interexchange carriers ... define
those interface parameters for the various signaling and trans·
mission segments making up the connecting elements be!""een the
mobile service user, mobile system provider, and the public
telephone and data netv.'orks."[3] ln December 1990. Commit·
tee T1 organized a new Technical SubComminee (TSC), TIP1.
to manage complex projects. PCS was identified as :.he first
project to be addressed by Tl P1-

In April of 1990, TIA established a ··MicroceIIPCS" ad-hoc
committee to "identify issues that are related to the establish·
ment of Microcell.PCS standards. and to recommend a course
of action to the TIA MCD (Mobile Communications Division)
regarding the standardiz3tio:'1 of ~licrocelUPCS:'[4]

Creation of the Joint Technical
Committee on ~V;reless Access

I
t soon became obvious that bOlh standards orl:anization5
.....ere intent on de\eloping wl~ele5s interfaces. an-d that there
might t>e ~C'~e ~>ncr!.'lcs 10 \\0r~:ng IOgethtr. Furtherrnc)rc.

it ·... as percei\ec that If the orfar.!z":lons .....orkcd lO!.'ether, the
rtsulting PT()Cl:C:~ \\ould r-c InNe 11kely 10 adcres~ the nttcs of
the indusuy as a \\ hc)le, H encc. a rrC';'0~a Iwas T:13Ce to for In ~ ]01:"1t
Technical CC':nm!ttee (JTC\ cC"n'j;'0~ed of the arrrOpr!3tc
FC'ups within T1.-\ ;:nd CC'n"J~ I,lee T1

Actuall\' fC'~;-:'.nl: the "JTC c'n \\'Irelc~, ,\cn:,<;" ":" e",ltT
,aid than done, ~-,d rc,ultcd In ,C'n"JC pr" In!,: rain' en ~0th
,ICes In gett Ing U'cC: h) c ~lch 0; he r' ~ :1",C'OC' "j ('l',na I j(ln :: nc ;', ~. cc
mg on an app,':-rlatc ,U l,j "'l'r'.,r-~ :-rlnclric'- thaI '\1'\1 1:: ':>1.
Il;,~ ~hc rr0CtC~:.:, ~ cu.~.llr<.: rliC n': " ,; ~ ,:-,,",~:-- l'~ ~~liHZ at )('n, T(·", - ,',; : l'

::--'c r<:latlr,n~~I:-- :: ~l;\ll-r~;l'~I: (.; ~"\'\-:-'l'~~:~I\\n 1.:1 \~ .. '" ,: .. ::1·~l:

;i;"';C!--I~ncdl'\ .1:., ... ,.< RU,"'tll I.t·,;I~r \.':Tl:\ \~I.·~IiL' ( \",,~)~r;~l;"",'I...:·:,'!:"

r1:\1~10n {\1Li'" .:',\1 \·1 ;, ... ::\. \..~"I::· fCI :~II~~:::l-:,,'"1;
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---.;."".:.-~;.;.;.,.......-.......;~ hen lab implemenrarions ofproposals
!:;ecome available, th.e ITC plans to conduct some testing, at

,he Boulder Industry Testbed., designed to maximize the
amount ofinfonnation that can be obtained in a one month
Jesting period using a minimum amount ofhardl't:are.

to submit air interf3ce proro~3Is.

The JTC required that a!1 interface propos;,!s
be broul!ht to the table hv l'l,vcmbcr 1. 1993. one
year afl~er the JE\1. ..i.t 'that time, 16 rropos:l:S
were presented by 17 cC'mpanies.

Based on the criteria, the HC performed a
constructive feedback exercise wheret:\ the JTC
provided comments on the prorosals. These com·
ments were recorded electronically and made
available for analysis. The purpose of this excr·
cise was to provide a feedback mechanism back
to the proposers regarding the strengths and

weaknesses of their proposals, and to provide an
opportunity for them to strengthen their propos
als accordingly.

A voluntaT\' consolidation exercise was ir,itiat
ed that provided an opportunity for companies
with similar proposals to altempt a voluntary
compromise, or to voluntarily withdraw. This
exercise resulted in reducin2 the overall number
of proposals from SU1een do~n to seven.

In March 1994, technical ad·hoc groups (TAGs)
were organized for each of the remaining proposals.
Each TAG was charged with the responsibility to
draft text appropriate for aTechnical Report iTech
nical Service Bulletin (TR/TSB)1 that sufficiently
describes the technical details ofa panicular air inter
face technol02v so that manufacturers can be\:in the
design process for product realization with~mini·
mal risk in those details underl!oim! significant change.

Upon completion of cr;ft t;xt.-each TAG "':ill
re·address how well their respective proposals
satisfy the JTC air interface criteria, and then
conduct a validation and verificatio:1 (V&.V) po
cess desil!ned to editoriallv scrub and identifv incon
sistencieswithin the draft tex1 priorlo recommendl:-,g
the text for ballol.

Upon completion ofV&V, a TAG may address
.....hether additional modifications are needed to
evolve the draft TR,TSB to a Standard. and make
a recommendation regarding the proposed stalU~ of
the document (i,e .. TR:TSBStandard). The ne. by
consensus. will then detemine" hether to recomme nd
forv.·arding Ihe docume;1\ to :he parent orp:-,::~·

tions for ballot and w~~1 ,1:Jtus it 'hl'c:ld ha\e
A'iY commenl~ rectl\cd curln~ (~H.> t:~llct rit."

cess will be assifned Ie> lh~ JTC for r~s0IulJo-;;

When lab Irr.rlem~nlat:('n, (,j rT0;,(',,,I,
becQme ayaJi"t>le. the .ITC ria", 1(\ (endue! ,(\:Ti~

te~tinl:. althe B0uldcr lndu,try Teqb~d.: dcslcned
1(\ ma"xim,zc the ar.wur,1 d l~f0T:n;':ll"1 !h~i c~n
ht obtained in "cnc·monh tt:'SlIr~ "Cile,c. uSln!2
a minlmum ~m(lUi'"':t (\f ~::rc\l,~~rc. 51H..-~ 1:;:(,,::;1: \1. i ' !
fa=:-ili:atc rcl~!:;\t' l·,-':i1r~~I""'r.' l'l,~"";,,,,,;l iC( ·I~("\"
f 1t; S i h ~ t ..~ III \ l'r I i~ I r) t' 1,.' ~i \ t; ( \n r:ll :', t \" l:;': I 1.:., C ")

tcchn0In~: I~ ~'l'q ~~);It..·l~, I.~L;,",::!:~ \~::~:~.:.:..:"_~:...,, ~~~.;:
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The Proposals

,,- •. ,"". ',l'i '"~ecch(( .....il'r"l.:···'~ '-';:'" ;",
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T
here are currentl:- ~e\ en rll'?()~als Linder devel
opment. T~bJe 1. lJ~t:n fr0m J pesent3tion
given Zlt !r.e :---:ationJI Enfinel:rln~ ConsortIUm

WPC Teleforcm III [9]. pr(\\'ide~" hid summary
of some of the technical ch"r"cter:slics of thesc
interfaces.

To minimizc polilical inlluer.ces. the JTC has
associated the acti,;ties of the TAGs .... ith lechnologies
rather than company propOSals. The proposals
can be characterized as follows:

TAG·l (new): a composite 5 ~1Hz CD~1AI

TDMAIFDMA air interface for luge cell licensed
band applications. and small-cell. unlicensed
band applications, The basis of this pro;x'S21 is derived
from technolo\:v that resulted In the FCC a.....ard·
ing a "Pioneer\ Preference" to Omnipoint Cor
poration.

The proposal supports a flexible structure of
32 8·kb/s timeslots capable of supporting up to
256·kb/s full duplex or 512-kb's half duplex data
rates through time slot aggregation. The proposal
is advertised to be more cost effective because it
takes advantage of the higher system capacities of
CDM.A, and does not require the use of equalizers.
Since the proposal implements a Time Division
Duplex (TDD) interface, service providers will
not need to worr:' about clearing both uplink and
downlink portions of spectrum of existing fixed
microwave users before the system can be deployed.

TAG·2 (IS-95·based): a 1.25-\1Hz CD!\-1.A air
interface for large cell applications. The basis of
this proposal is derived from the SOO-!\lHz Cellu
lar EIAITIA Interim Standard, 15·95.

The proposal provides an opportunity for inter
operability between the SOO·MHz cellular bands
andthe 1.8-GHz PCSbands. Itsuppons va.riable rale
speech coders that further increase the advertised
capacity of CDMA. systems, Soft ha:1dover is sup·
ported. The proposal also has hooks to .....ard an
evolution toan extended S"Slem that would have the
potential to support higher data rates and ADPC~1
voice coders.

TAG·3 (Perso:1al Access Communications SyS
tem, or PACS): a:1 eight-timeslot TD~1A air
interface with an FDO mode for small cell licensed·
band applications and a TOO mode for small
cell, unlicensed-band cpplications. The ba~is of
this proposal is deri\ed from Wireless .~cccss

CommunicQlior.s Syslcm mA CSj de\e loped by Bell
core. andPcrsor:cl Handy Phone de\t: loped in Japan,

The design philosophy of the proposal i, to

develop 3 10w-cosllnterface 10 addre~s ,m~JI-ccll

low-mobility applicatiOns. Thc poposal does nOl
require equalizers. The proposal ,u;:i'0TlS flcxible
limeslot aggref3tion. and flexibk ~urport d d;,t"
,erVlces. The proro,;,1 will ;l!,o 'UrTl,n:l TDD mpul:
doperation in tht: unlll'cnscd rcs ;-,,,nJ lh~t :,(lim
,,!iant with the 't'::C:TL:n1 ctlljUC!!l:.

TAG-4 (JS-~·~ r::'~c I :1 thrl'C';:;-;~l:~ll'l TD\L\ ,liT
In t eTf 3 CC for !~ r; l: -II : I. !: n' :-1' ( ~, :' ;, ~ J ,:,. r II ( ., '
tlon~. The h~'l' I.'f till' rI\,rq) .... ;,1 I' (t:;\l'I.) 1",~711

the SUO \IH;: Ce!:L;I;,; FJ..\ TJ.\ Ir~:Lr';-;l SL,Il'

c3rd. lS-:'~

The rr0pl'l.,;.1 :"":\ ,.. ,:~.. ", ;::1 1\1';"':~',,:1,~\ >'r :~,ll"r·
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